The capacity to discriminate between safety and danger is fundamental for survival, but is disrupted in individuals with posttraumatic stress disorder (PTSD). Acute stressors cause a release of serotonin (5-HT) in the forebrain, which is one mechanism for enhanced fear and anxiety; these effects are mediated by the 5-HT 2C receptor. Using a fear discrimination paradigm where a danger signal conditioned stimulus (CS +) coterminates with a mild footshock and a safety signal (CS−) indicates the absence of shock, we demonstrate that danger/safety discrimination and fear inhibition develop over the course of 4 daily conditioning sessions. Systemic administration of the 5-HT 2C receptor antagonist SB 242084 (0.25 or 1.0 mg/kg) prior to conditioning reduced behavioral freezing during conditioning, and improved learning and subsequent inhibition of fear by the safety signal. Discrimination was apparent in the first recall test, and discrimination during training was evident after 3 days of conditioning versus 5 days in the vehicle treated controls. These results suggest a novel therapeutic use for 5-HT 2C receptor antagonists to improve learning under stressful circumstances. Potential anatomical loci for 5-HT 2C receptor modulation of fear discrimination learning and cognitive performance enhancement are discussed. Ethical Statement: John P. Christianson and Allison R. Foilb, the authors, verify that animal research was carried out in accordance with the National Institute of Health Guide for the Care and Use of Laboratory Animals and all procedures involving animals were reviewed and approved by the Boston College Animal Care and Use Committee. All efforts were made to limit the number of animals used and their suffering.
Introduction
The ability to differentiate between danger and safety is necessary for survival. Exposure to traumatic stress can alter this fundamental process and individuals with post-traumatic stress disorder (PTSD) display an inability to utilize environmental safety signals (Jovanovic et al., 2009) , overgeneralize fear (Rauch, et al., 2006a) , and fail to extinguish trauma-induced fear responses (Orr et al., 2000; Milad et al., 2009) . A major effort in translational neuroscience has revealed much of the neural circuitry underlying fear learning and recall (LeDoux, 2000; Johansen et al., 2011; Beyeler et al., 2014) and we are beginning to understand how stressors modulate these systems (Baratta et al., 2007; Rodrigues et al., 2009; Martijena and Molina, 2012 ). Yet, little is known regarding the neural mechanisms underlying the discrimination learning that is critical to recognizing and utilizing environmental safety signals (Christianson et al., 2012) .
In preclinical models of PTSD, exposure to uncontrollable traumatic stress leads to enhanced fear conditioning, expression, and interference with extinction (Rau et al., 2005; Baratta et al., 2007 Baratta et al., , 2008 Baratta et al., , 2015 . Uncontrollable stress triggers a release of serotonin (5-HT) in the brain, specifically in regions known to modulate fear learning and recall including the medial prefrontal cortex (Kawahara et al., 1993; Bland et al., 2003) , basolateral amygdala (Kawahara et al., 1993; Amat et al., 1998b) and hippocampus (Amat et al., 1998a) . Acute increases in extracellular 5-HT are sufficient to induce anxiety-like states and enhance the expression of fear by action at 5-HT 2C receptors (Martin et al., 2002; Campbell and Merchant, 2003; Burghardt et al., 2007; Greenwood et al., 2008) . With regard to the consequences of uncontrollable stress, 5-HT 2C receptor antagonists prevent the social anxiety (Christianson et al., 2010; Christianson et al., 2013) , fear enhancement (Baratta et al., 2015) and instrumental learning deficits (Strong et al., 2009 ) that typically follow uncontrollable stress (for review see Christianson and Greenwood, 2014) . Furthermore, selective activation of the 5HT 2C receptor is sufficient to induce stress-like anxiety (Christianson et al., 2013) and fear expression (Campbell and Merchant, 2003; Greenwood et al., 2008) .
The expression of fear and anxiety can be modulated by learned safety signals (Christianson et al., 2008; Pollak et al., 2008; Christianson et al., 2011; Christianson et al., 2013) . A safety signal is a stimulus that is a good predictor of the non-occurrence of danger or aversive stimuli Progress in Neuro-Psychopharmacology & Biological Psychiatry 65 (2016) 78-84 
